Semi aquatic Heteroptera species from some mountainous tributaries of the Vişeu River were collected and their relations with habitat variables were investigated. Only two species, Gerris lacustris and Gerris costae were found, either one or both species, in almost half of the investigated sampling stations. Correlation analysis between samplings and habitat conditions showed that Gerris lacustris prefers small deep ponds or river banks with steep slopes and is easily adaptable to habitat changes, while Gerris costae is mostly found in large marshes with low, stagnant water and high amounts of vegetation. Both species are relatively tolerant to human impact in their habitat, Gerris lacustris more so. The two species are negatively correlated to each other, as an expression of competition between them. Principal Component Analysis resulted in two dominant factors explaining almost 60% of the habitat variation, and their graphic representation proved the observed correlations.
INTRODUCTION
Gerrids are widely spread epineustonic species, tolerant to habitat conditions changes or low anthropic impact, and easily adaptable to different climatic or geological assemblages (Andersen, 1982) . For these reasons, they were collected throughout Romania, mostly on plane and hillside rivers and wetlands (Paina, 1975; Davideanu, 1999; Ilie, 2009; Olosutean et al., 2009 ), as well as in the Danube Delta (Kiss and Davideanu, 1994; Olosutean and Ilie, 2010) . A total of nine Gerrid species have been sampled so far in Romania (Paina, 1975; Davideanu, 1999) .
Mountainous rivers are scarcely studied from this group's point of view, mostly because of the relative absence of specific habitats, such as ponds, lakeshores, slow flowing creeks or little bays formed at the shore of rivers (Andersen, 1982; Davideanu, 1999) . Therefore, little is known about Gerrid species distribution, habitat preferences or community compositions in such high altitude regions.
Vişeu River, a right side tributary of Tisa River, gathers its waters from a few mountainous areas of the Eastern Romanian Carpathians, before entering in the Maramureş Depression and becoming the largest river of this area. Some of its tributaries, springing from Maramureş Mountains -Socolău, Ruscova and Frumuşaua -and Rodna MountainsRepedea River -were investigated, and the Gerrid species were correlated with habitat variables, in order to point out each species' preferences, following the trend of similar recent date studies (Karaouzas and Gritsalis, 2006; Nosek et al., 2007; Olosutean and Ilie, 2010b; Bloechl, 2010; Skern et al., 2010; Ilie and Olosutean, 2012) , presenting a new, more ecologically based approach on the group and opening the discussion of a possible use of this group members as indicators of anthropic intervention in the natural habitats.
MATERIALS AND METHODS
Two field campaign results are at the base of this study, one from autumn 2007, for the mentioned Maramureş Mountains rivers, 11 sampling points, and one from September 2009, for Repede River, part of the Rodna Mountains, 16 investigated sampling points.
Samplings were similar in all sites, taking into consideration the structure of each station: one single sample of five to ten meters in length was taken, aiming to cover each habitat as much as possible (water surface and body, hygrophilous vegetation where present, station bottom); a standardized 25 minutes/station sampling interval was chosen for both campaigns.
The samples were collected with an entomological net with a 600 cm 2 mesh-size and 1 mm meshes. Species identification was made by the morphological features, using a stereo binocular, using keys from Poisson (1957) and Davideanu (1999) . Species and higher taxa nomenclatures are according to Fauna Europaea (Aukema, 2004) .
Relations between these two studied species and habitat characteristics were analyzed using Pearson Correlation Matrix (Pearson, 1896) and Principal Component Analysis (PCA) (Pearson, 1901) . The considered habitat conditions were the speed of the water flow, measured in m 3 /s, the size of the sampling stations, measured in m 2 , and water depth, measured in m, to which we added vegetation coverage, estimated as percents of the water surface covered by aquatic or semi aquatic vegetation, and the degree of anthropic impact, again estimated as percents of the station surface affected by any type of visible anthropic influence (garbage, oil marks, wood scraps, lumber, etc.). These variables took part in the correlation matrix formation and in the principal component estimation. Species data, as number of individuals, was added as supplementary variables, in order to determine their position relative to the habitat variables, but in such a way that they do not influence principal component formation.
Data analysis and graphical interpretation were conducted in STATISTICA v. 8.0 by StatSoft.
RESULTS AND DISCUSSIONS
Twenty-seven sampling stations were investigated (Tab. 1), encoded after the river basins: F for Frumuşaua Basin, R for Ruscova Basin (including Socolău, a right side tributary of Ruscova) and Re for Repedea Basin. Only two Gerrid species were collected in 13 of the sampling stations.
Gerris (Gerris) lacustris (Linaeus 1758), the common pond-skater, is the most frequent species among European semi aquatic Heteroptera, found from the border of North Africa and the Caucasus (Lindberg, 1948) up to the vicinity of the Arctic Circle (65.5° NVepsäläinen, 1974). Its wide extension comes from the modesty concerning habitat preferences (Pfenning, 2008) and from its high tolerance to pollution of any kind (Guthrie, 1989) . Fifty-eight individuals of the named species were found in ten out of the 27 station that constituted the base for this study.
Gerris (Gerris) costae (Herrich-Schaffer 1853), the moorland pond-skater, is by far a less frequent species than the previous, mentioned by Davideanu (1999) as rare to Romanian fauna. Although mentioned everywhere in Europe (Aukema, 2004) , it has fewer sampling sites than G. lacustris, and it seems to prefer colder habitats with less anthropic influence. Because of those preferences, it is known for southern European countries as a mountainous species (Poisson, 1957; Davideanu, 1999) , although it is frequent in lowlands in Northern Europe, where the climate is colder (UK National Biodiversity Network, 2011a, 2011b). The species is frequently associated with shallow waters covered by semi-aquatic vegetation, a trademark of the north European moors, hence their popular name. Seventeen G. costae individuals were sampled from six out of the 27 stations investigated on the Vişeu River tributaries. The two species share similar features: relative large size (they were part of the former Macrogerris Andersen 1994 subgenus), fast water movement, ambush predatorial feeding (Andersen, 1982) , the use of vegetation for sheltering and ovipositioning (Vepsäläinen, 1973) , being somehow in competition for the same resources and habitats.
The correlation matrix (Tab. 2) shows sufficient correlation between habitat characteristics, making PCA possible. The highest values, around 37%, are referring to the relations between vegetation presence and anthropic impact, and between station size and the speed of the water flow. It is important that both values are negative, meaning the decrease of one variable at the increase of the other, normal values if we consider that aquatic vegetation is sensible to anthropic impact and that larger stations are mostly lotic. As for the species G. lacustris, presents a very high positive correlation with the water depth, and a quite significant negative correlation with station size, meaning it prefers small ponds with relatively high depth; the other variables do not seem to be of importance for the species' distribution, but it is important that all correlations, excepting the one with station size, are positive, in other words, the species is somehow favoured by an increase in the speed of the flow, in the vegetation covering or in the anthropic impact, proving its well known adaptability.
G. costae is much more habitat constricted than its relative: four out of five variables influence in different degrees the species' distribution, the highest correlation being a positive one with the station size, seconded by a negative one to the station's depth; if we add the relatively high positive correlation to vegetation coverage and the similar negative correlation to the speed of the water flow, we can state that the named species prefers large, highly vegetated marshes, where the low water depth and slow current are perfect for the ambush predator it is. Out of our variables, the anthropic impact is the only one not influencing the distribution (probably the larger stations preferred by the species offer enough clean space for its individuals).
PCA performed on the given variables resulted in five Eigenvectors (Tab. 3). The first two factors (highlighted columns for table number 3) are responsible for 57.4% of the entire variation, therefore being the most important of them. The first factor is strongly and positively correlated with vegetation coverage and station size, and negatively correlated to flow speed, while the second factor is positively correlated to water depth, and presents strong negative correlations to anthropic impact or station size. The graphic representation of the species and habitat variables in relation to the first two factors is depicted in figure number 1. The strong positive correlation between G. lacustris and water depth, and G. costae and station size and vegetation coverage, already discussed, are visible here, as well as the negative one between G. costae and flow speed, or the negative one between G. lacustris and station size.
Also, an important mention is that the two studied species seem to be negatively correlated to each other, an expression of the competition between them for similar resources, especially on small size stations. The relations between habitat variables and species distribution is not exactly matching previously published data, at least for G. lacustris. In that order, Nosek et al. (2007) found Aquarius paludum (Fabricius 1794) as the dominant Gerrid, and G. lacustris of secondary importance regardless of habitat conditions, Skern et al. (2010) found G. lacustris dominant and correlated with shore semi aquatic vegetation and shade, but indifferent to aquatic vegetation, while we previously found the species dominant in small stations, alone or associated with aquatic Heteroptera, regardless of habitat characteristics (Olosutean and Ilie, 2010b; Ilie and Olosutean, 2012) .
Habitat Variables Species
This can lead to the conclusion that species-habitat relations are not constant for G. lacustris, being more of a local trade-mark, and there is a consistent possibility that they can change with the season or even from one year to another. In that order, large scale studies, on both time and space coordinates, are indicated, before coming up with a general conclusion regarding this aspect.
CONCLUSIONS
Only two of the nine Gerrid species of Romania are adaptable enough to inhabit high latitude studied mountainous regions. The two species are a known cold habitat species, Gerris costae, and the most adaptable and wide spread semi aquatic Heteroptera, Gerris lacustris.
Not all suitable habitats for the group are occupied by Gerrids, only 13 out of 27 investigated stations (less than 50%) presents members of this group. However, high altitudes are not very favourable in Romania for high densities and diversity of the group's members (Ilie, 2009; Olosutean and Ilie, 2008 , 2010a , 2010b .
Gerris lacustris shows a strong positive correlation with water depth and negative correlation with station size, expressing a preference for small, deep puddles or steep river banks; all the other variables were slightly positive correlated with the species, proving once again its high adaptability and its high tolerance to ever-changing habitats.
Gerris costae is much more habitat dependent, presenting strong correlation with four habitat variables: positive correlations with size and vegetation presence, and negative ones with flow speed and water depth, proving its preference for large marshes or low depth puddles, where vegetation grows abundant and the water is almost stagnant. Its slight negative correlation with anthropic impact presents it as much more sensible to this factor than its relative, but still able to resist at low human interferences.
Correlations of different degrees are present between the habitat variables taken into concern for the present study, allowing their decomposition into fewer principal components. The first two obtained factors are representing almost 60% of the habitat variation. The graphical representation of those two factors confirms all correlation presented above.
The results are not identical to other similar studies made on this group, revealing a local specificity of the area. Even more, it seems that relations between habitat and community composition or species distribution vary for at least some semi aquatic Heteroptera from one area to another, proving the necessity for extended further studies in this field of interest.
